S1-4
32 S MALAT1 Parent sequence (4) Figure 7 . UV/vis on purified oligonucleotide 4. . UV/vis on purified oligonucleotide 5. NOTE: Some n-1 and n-2 impurities remained after purification but most of these were removed after the following conjugation step with the GLP1 peptide. S1-7 34 S MALAT1 GLP1bp conjugate (7) Figure 13 . UV/vis on purified oligonucleotide 7. NOTE: Minor amounts of unconjugated MALAT1 visible (purity >95%). 
S3-1 NMR comparison of oligonucleotides 3 and 6
Compounds 3 (green line) and 6 (pink line) were freeze-dried in concentrated ND3 in D2O (1 mL) and dissolved in D2O for NMR studies. The NMR spectra were identical suggesting similar conformations in water. Figure 21 . 1H NMR spectra of 8mer oligonucleotide. Green represents compound 3, pink represents compound 6
S3-2 Melting curves
A(260) vs temperature curves were measured on a Cary 300 UV/VIS dual beam spectrophotometer (Varian) equipped with a programmable thermo electrical temperature controlled 66 sample holder. Extinction coefficients were calculated by a modified-neighbour approximation (J.D. Puglisi, I. Tinoco Jr, Meth. Enzymol. 1989, 180, 304-325.) . A 10-mer RNA complementary to the DNA region of the gapmer (5'-AUGCUAUAGU-3') was added to a 4µM solution of the gapmer in 10mM pH7 sodium phosphate buffer containing 100mM NaCl and 0.1mM EDTA. Samples were rapidly heated to 90 ºC and cooled to 4 ºC within 30 mins and then the A(260) vs temperature curve was recorded by heating at a rate of 0.2 ºC/min. Varian Cary WinUV was used to determine the melting points from the derivatives of the measured curves. Oligo 1 and 4 (unlabeled and full 34 S-SIL, respectively) were compared. 
S3-3 CD spectrometry
CD spectra of samples prepared in identical manner to melting point experiments were obtained from 210 to 300 nM with a data pitch of 1 nM, scanning speed of 100 nm/min, response of 3 seconds and 3 accumulations on a JASCO J810 spectrometer. Data was normalized at 240 nM to adjust for concentration differences. Oligonucleotides 1 ( 34 S in graph) and 4 ( 32 S in graph), duplexed with the RNA sequence 5'-AUGCUAUAGU-3', showed comparable CD spectra. Figure 24 . CD spectra of ONs 1 and 4, both bound to a RNA 10mer complementary to the central 10 bases in the oligo.
S4-1 GLP1R internalization assay
GLP1 receptor internalization was measured in U2OS cells using the PathHunter® eXpress GLP1R Activated GPCR Internalization Assay kit (DiscoverX, #93-0724E3CP0L). The assay was performed basically according to the manufacturers protocol and with the reagents supplied in the kit. In brief, 35 ul of GLP1R expressing U2OS cells were seeded in a 384 well assay plate (Greiner #781098) and incubated 48h at 37°C, 5% CO2. Controls and 1:3 serial dilutions of ligands were pre-diluted in cell medium in a separate 384 well plate (Greiner # 781280) and 5 ul was transferred from the pre-dilution plate to the assay plate containing cells using a CyBi®-Well pipetting station (CyBio Inc). Cells were then incubated another 3h before 16.5 ul detection reagent (DiscoverX, #93-0001) † was added using a Multidrop combi (ThermoFisher) with a small tube dispensing cassette at medium speed. The detection reaction was allowed to proceed 1h at RT in the dark before recording the luminescence on an Envision plate reader (PerkinElmer). Controls for the reaction were DMSO (no stimulation=0% effect) and 0.1 uM of the GLP1 agonist exendine (full stimulation=100% effect). The ligand effect was calculated from the luminescence signal using the formula: % effect = 100 * (sample-0% control)/(100& control-0% control) and plotted vs ligand concentration. EC50 was calculated using a 4-parameter logistic fit model. Equation y = A + ((B-A)/1 + ((C/x)^D))) where A is no stimulation, B is full stimulation, C is the EC50 and D is the Hill slope. † NOTE: These detection reagent details originate from the User Manual PathHunter® Detection Kit (DiscoverX, #93-0001): PathHunter products utilize the Enzyme Fragment Complementation (EFC) technology for studying protein-protein interactions, protein translocation, receptor trafficking, and receptor internalization, all of which involve the complementation of two β-galactosidase (β-gal) fragments. The larger β-gal fragment is called Enzyme Acceptor (EA) and the smaller fragment is termed Enzyme Donor (ED; also known as ProLabel or ProLink). The two fragments are inactive when apart. However, when they complement, they form a functional enzyme that hydrolyzes the substrate to generate a chemiluminescent signal. The detection reagents do not contain either the EA or ED fragments of β-gal, and therefore must be used in conjunction with cells that express both components in order to obtain a detectable signal. Figure 25 . Internalisation of MALAT1, Exenatide (reference) and corresponding GLP1 conjugates. 
S5-1 Knockdown experiments
Cell culture Human glucagon-like peptide 1 receptor (GLP1R) was stably over-expressed in HEK293 cells (GLP1R-HEK293) and cells were routinely cultured in DMEM (Gibco, 31966) with 10% FBS (Gibco, 10270) supplemented with 100 µg/mL Hygromycin B (Invitrogen, 10687).
ASO uptake, cell lysis and quantitative real-time PCR
For gene expression analysis GLP1R-HEK293 cells were seeded at a density of 7,000 cells per well in Poly-D-Lysine coated 384-well plates (Corning, 354663) and allowed to attach for at least 16 h at 37 °C, 95% humidity and 5% CO2. ASOs and conjugates were diluted into complete growth medium over a 12-point 3-fold dilution series at 8× final concentration. Diluted ASOs were then applied to triplicate treatment wells at 0.125× final volume and plates were returned to the incubator for 24 h. Cells were lysed in RLN buffer from RNeasy 96 kit (Qiagen, 74182) supplemented with 4% RNAsecure RNase Inactivation Reagent (ThermoFisher, AM7006), and cDNA synthesis was performed directly from cell lysates using Cells-to-CT RT Reagents (ThermoFisher, 4391852C). Briefly, 2 µL cell lysate was mixed with 10 µL RT buffer, 1 µL enzyme mix and RNase-free water in a 20 µL reaction. Reverse transcription was performed at 37 °C 60 min, 95 °C 5 min. The cDNA samples were diluted 1:4 and qPCR was performed in technical triplicates on 3µL diluted cDNA mixed with 5µL TaqMan Gene Expression Master Mix (Applied Biosystems, 4369016), 0.5µL MALAT1 or hypoxanthine phosphoribosyltransferase 1 (HPRT1) TaqMan Gene Expression Assay (Applied Biosystems, Hs00273907_s1 and Hs02800695_m1) and RNase-free water in a total volume of 10 µL. Quantitative PCR was performed using a QuantStudio 7 Flex Real-Time PCR System (Applied Biosystems) and was conducted at 50 °C for 2 min, 95 °C for 10 min, followed by 40 cycles of 95 °C for 15 s and 60 °C for 1 min. MALAT1 expression levels were normalized against the reference gene HPRT1 (2 −ΔCq ) and data were analyzed with GraphPad Prism 7. Table 2 : Knockdown data presented as mean pIC50 ± SEM from 7 replicates from 3 separate runs.
Ligand pIC50
34S-MALAT1-GLP -7.47 ± 0.24
32S-MALAT1-GLP -7.47 ± 0.32
